found little evidence of worse sexual and reproductive health outcomes for pledge breakers than for sexually active nonpledgers (e.g., Adamczyk & Felson, 2008; Brückner & Bearman, 2005; Ford et al., 2005) , none of this research has accounted for the fact that the two groups may have different levels of exposure risk for pregnancy and HPV. This research addresses this critical gap by comparing pledgers and nonpledgers who have similar exposure risks. Our results on pledge breaking not only shed light on the health outcomes of millions of pledge breakers but also highlight, more generally, the potential consequences of abstinence beliefs and abstinence-only promotion efforts, which are common at the state and local policy-making levels and may return as federal policy in the near future.
This article is organized as follows: We first review the literature on pledging and health outcomes. To develop our theoretical expectations, we then draw on Swidler's (1986) notion of cultural lag, or the idea that individuals find it difficult to abandon familiar strategies of action, scripts, or repertoires even when the associated underlying cultural beliefs are no longer relevant for the individual. While not completely protective, condoms are an important means by which youth can reduce their risks of pregnancy and STIs, including HPV (Centers for Disease Control, CDC, 2014a CDC, , 2014b . Because of cultural-lag effects, we argue that pledge breakers are less likely to practice safe sex, thereby increasing their risks of getting pregnant and contracting HPV over nonpledgers with similar exposure risk. Because data on condom-use consistency tend to be relationship specific or limited to one-year periods and may contain substantial measurement error, we examine health outcomes directly linked to inconsistent condom use: nonmarital pregnancy and STIs. HPV is the most prevalent STI and is untreatable, which allows for assessment of its relationships with sexual activity. We use HPV test results from a representative sample of sexually active young women. We test our expectations empirically, using the National Longitudinal Study of Adolescent to Adult Health (Add Health), by examining whether pledge status among sexually active female respondents is associated with HPV acquisition and nonmarital pregnancy.
BACKGROUND
Research on the health implications of pledging has focused on both sexual behavior and health outcomes, such as nonmarital pregnancy and STIs. Pledgers, on average, are more likely to delay sexual involvement, have fewer sex partners, and marry earlier (Bearman & Brückner, 2001; Brückner & Bearman, 2005; Meier, 2007; Uecker, 2008) . Observed associations between pledging and more limited sexual behavior, however, may reflect selection effects-that is, the tendency for individuals prone to eschewing nonmarital sexual behavior to select into pledgingas opposed to indicating any causal effect (Rosenbaum, 2009 ; but see Martino, Elliott, Collins, Kanouse, & Berry, 2008) . Bearman and Brückner (2001) and Rosenbaum (2009) also found that pledge breakers tend to use condoms less consistently than nonpledgers, whereas Martino et al. (2008) observed no difference. It is worth noting that the previously mentioned discrepancies between Rosenbaum (2009) and Martino et al. (2008) , both of which employed propensityscoring techniques, may reflect the fact that the latter used substantially fewer variables to match pledgers and nonpledgers. Nevertheless, the majority of pledge takers eventually break their pledges, having sexual intercourse while unmarried (Brückner & Bearman, 2005) , which highlights the need for more research on subsequent health outcomes.
Currently, there is little evidence that pledge breakers have worse health outcomes than nonpledgers. Specifically, the extant literature reports no differences in the prevalence of Chlamydia trachomatis, Neisseria gonorrhoeae, Trichomonas vaginalis, and HPV between sexually active pledgers and nonpledgers (Brückner & Bearman, 2005; Ford et al., 2005; Rosenbaum, 2009) ; however, the former have slightly lower odds of nonmarital pregnancies (Adamczyk & Felson, 2008) . This null finding may reflect, one the one hand, the fact that pledge breakers exhibited fewer sexual risk factors, such as early sexual debut and high numbers of sex partners, and on the other hand, that they were more likely to be inconsistent users of condoms.
To the best of our knowledge, however, no study to date has reported increased risks of STIs and nonmarital pregnancies among pledge breakers.
So why might pledge breakers have increased risks of negative health outcomes? In addition to the already mentioned research showing less consistent condom use among pledgers, randomized and quasi-randomized controlled studies report some adverse effects of AOSE on sexual and reproductive health: one out of seven trials found increased risk of STIs, and one out of eight found increased risk of pregnancy . We also argue that researchers have failed to identify health disparities between sexually active pledge breakers and nonpledgers because prior research has not adequately accounted for differences in exposure risk. Whether as a result of taking an abstinence pledge or selectivity, pledgers tend to have fewer sex partners and to delay sex longer (Brückner & Bearman, 2005) . Consequently, studies showing no health disparities between pledge breakers and nonpledgers may reflect the fact that the former tends to have lower exposure risk. Indeed, given the likelihood that sexually active pledgers may be less consistent users of condoms, they should have increased risks for STIs and nonmarital pregnancies than nonpledgers with similar exposure profiles. We test this expectation here.
CONCEPTUAL APPROACH
We draw on theories of culture to develop expectations between abstinence beliefs and sexual and reproductive health. Since the introduction of Swidler's (1986) tool-kit conception of culture, it has become a truism that culture matters. Researchers have sought to advance the field in several ways, including arguing for, among other things, the importance of cognition (e.g., Vaisey, 2009) , the interplay between culture and structure (for a review, see Pachucki & Breiger, 2010) , the effects of cultural heterogeneity (e.g., Harding, 2007) , and patterns of cultural persistence (e.g., Kirk & Papachristos, 2011; Tavory & Swidler, 2009 ). The issue of cultural lag or persistence highlights how skills, habits, repertoires, and strategies for action are causal for maintaining patterns of behavior in the absence of the ideas or beliefs that originally motivated them. It not only suggests a conception of culture as a set of skills or repertoires but also directs attention to the social contexts under which cultural persistence occurs. Importantly, Tavory and Swidler (2009) show that cultural meanings attributed to condom use caused individuals to refrain from adopting them, even when they were at risk for acquiring human immunodeficiency virus (HIV). However, this qualitative finding has not been replicated using more generalizable samples, such as population-based data.
We follow Tavory and Swidler (2009) and argue that pledgers are slow to adapt their scripting of sexual behavior interactions once they become sexually active. Abstinence programming generally promotes three specific beliefs: (a) the importance of abstaining from sex until marriage, (b) the ineffectiveness of contraceptives, and (c) a "biblical" conception of marriage (Uecker, 2008) . Because abstinence beliefs are typically associated with increased distrust of the efficacy of contraceptives, pledge breakers will be less likely to become proactive about managing their increased risks for STIs and pregnancy through the adoption of condoms or other forms of contraception after becoming sexually active. Thus, we hypothesize that pledge breakers are more likely than nonpledgers to acquire HPV and to experience a nonmarital pregnancy once exposure risk has been accounted for.
How do we compare sexually active pledgers and nonpledgers with similar exposure risk? To identify key factors of exposure risk, we draw on a formal model of STI infection risk (Laumann, Gagnon, Michael, & Michaels, 1994) . Specifically, the probability of acquiring an HPV infection from a randomly chosen sex partner is as follows:
where P hpv is the probability of being infected with HPV, P a is the probability of acquiring an infection from a single act of unprotected vaginal intercourse; n is the number of sex acts with a specific partner; P nc is the probability of sex without a condom; and P i is the probability of having sex with an infected partner. Here, the quantity (1 -P a ) nPnc yields the probability of not being infected after nP nc acts of unprotected sex with a specific partner. We assume, for simplicity, that the probability of infection is 0 with condoms. On the basis of this model, exposure risk for HPV increases with (a) the number of unprotected sex acts, conditional on having sex with a partner who has HPV, and (b) and the probability of partnering with an infected partner.
This research focuses on exposure risk chiefly linked to the number of sex partners, which influences the probability of partnering with an infected partner. Unfortunately, the count of unprotected sex acts across multiple partners is difficult to measure; thus, we cannot empirically examine this issue. Nevertheless, the quantity nP nc is primarily consequential when an STI has a low probability of infection. In contrast, HPV is quite contagious, so our omission of this dimension of exposure risk matters less than for other STIs. The assumption that the probability of partnering with an infected partner is the same across pledgers and nonpledgers is also likely too strong; we take up the limitations of the random-mixing assumption in the discussion. Thus, comparing pledge breakers to nonpledgers with similar numbers of prior sex partners should enable us to examine whether the former have increased risk of HPV.
For nonmarital pregnancies, we assume the probability of nonmarital pregnancy, P np , is a function of the probability of conception from a single unprotected act of vaginal intercourse, P c ; number of sex acts, n; and probability of sex without contraceptives, P nocon . For simplicity, we assume that P c is constant-when in fact it varies by age and over time-and that the probability of conception with contraception is 0. As such, the probability of nonmarital pregnancy is as follows:
Here, the quantity (1 -P c ) nPnocon captures the probability of not conceiving after the number of sex acts without contraception nP nocon . For the HPV analysis, our analytical sample was based on subsample of sexually active women (n = 3,741) who had urine specimens tested for HPV at Wave 3. Seven thousand female respondents at Wave 3 were randomly selected for inclusion into this sample, with 90% providing urine samples. From this subsample, HPV tests were administered to the urine samples of the sexually active women (Manhart et al., 2006) . In total, therefore, HPV test results were available for 3,583 sexually active women, and sampling weights allowing for nationally representative estimates of sexually active women were available for 3,369 respondents. Listwise deletion due to missing data on other variables reduced the analytical sample by about 3% to 3,254 women. It is important to note that this analytical sample is essentially cross-sectional in nature, since the timing of HPV acquisition is unknown.
For the nonmarital pregnancy sample, event history data for pregnancies at Wave 3 allowed us to more fully exploit the longitudinal data available. We focused on a cohort of female seventh and eighth graders at Wave 1 who never had first vaginal intercourse; this minimized left truncation and left censoring in the data. Of 2,238 girls in these grades, 16.1%
had experienced first sexual intercourse, 2.3% had become pregnant, and less than .01% had married before Wave 1. Seventeen percent of these girls who did not become sexually active by Wave 3 were treated as fully censored on the right. After excluding left-truncated, left-censored, and fully right-censored cases, the resulting sample size was 1,395 respondents. Listwise deletion of observations with missing data further reduced the sample size by 4% to 1,335
women. Table 1 provides unweighted descriptive statistics of dependent and independent measures.
Measures Dependent Measures
HPV status. A dichotomous variable indicated a positive or negative test result for HPV in each respondent's urine specimen, collected at Wave 3.
Nonmarital pregnancy or marriage. This dependent variable assessed the timing and type of the first family formation event (i.e., nonmarital pregnancy or marriage). At Wave 3, respondents were asked about their marital status and, if they were married, the month and year of their weddings. For each sex partner between Waves 1 and 3, respondents were asked whether they had become pregnant. A follow-up question asked about pregnancy outcomes and dates of pregnancy resolution. To estimate the timing of pregnancy, we took the pregnancy resolution date and subtracted 9 months for live births and 5 months for other outcomes, including abortions, miscarriages, and stillbirths. The timing of the first family formation event was based on the date of first pregnancy or first marriage, whichever came first. Women who experienced neither event were treated as right censored at Wave 3.
Independent Measures
Pledge status. To determine pledge status, we employed the following Wave 1 question:
"Have you ever taken a public or written pledge to remain a virgin until marriage?" The resulting measure was binary, with respondents receiving a value of 1 if they had taken a virginity pledge, and 0 otherwise.
Logged number of sex partners.
On the basis of our conceptual framework, sexual experience with multiple partners was a key exposure risk for HPV acquisition. Consequently, we employed the logged number of sex partners at Wave 3. At Wave 3, respondents who reported ever having vaginal intercourse were asked the following question: "With how many partners have you ever had vaginal intercourse, even if only once?" Because of the skew of this variable, we transformed this variable by its natural log. This variable was employed in the HPV analysis but not the pregnancy model, since including time-invariant measures of time-varying processes yields misspecified event history models (Yamaguchi, 1991) .
Timing of sexual debut. Age of sexual debut was based on a Wave 3 question about the reported age of first vaginal intercourse. For the nonmarital pregnancy analysis, the number of years since sexual debut was used as our exposure measure of the risk period. The beginning of the risk period was based on respondents' reported of age of first vaginal intercourse, which was reported in years at Wave 3. The exit year was based on respondents' reports of the date and outcome of their first pregnancies, the formation of their first marriage, or the Wave 3 interview date, whichever came first. In the HPV model, respondents' age of sexual debut was included as a control.
Sociodemographic and personal controls. On the basis of prior research on pledging outcomes, we included several Wave 1 controls for sociodemographic and personal characteristics, including age, race/ethnicity, parental education, family structure, religious affiliation, religiosity, educational performance, and depressive symptoms (Adamczyk & Felson, 2008; Bearman & Brückner, 2001 ). Race/ethnicity was a four-item measure consisting of the following categories: White, African American, Latina, and other. Parents' education was a categorical measure of the highest level of education attained by the respondents' residential or nonresidential parent(s). This five-item measure contained the following categories: less than high school, high school graduation or equivalent, some college, graduation from a four-year college, and postgraduate degree. Family structure was assessed using a four-item measure that We measured religiosity with a summated scale of two 4-point items from Wave 1 assessing the frequency of religious attendance and youth group participation (ranging from 1 = never to 4 = once a week or more; α = .75). To tap educational performance, we calculated mean grade point average (GPA) using respondents' self-reported grades at Wave 1 in mathematics, science, English, and history. Dropouts, who are likely to have had low educational performance, were coded as receiving D or below, and a student who was not graded with letter grades in a given course, such as a pass-fail system, were coded as having received a B. Depression was a summated scale of the following 17 items from Wave 1 assessed on four-point scales (ranging from 1 = never or rarely to 4 = most of the time or all the time; α = .87): whether in the previous week the respondent was bothered by things that normally were of no concern, experienced poor appetite, could not shake the blues, had trouble concentrating, talked less than usual, enjoyed life, had a hard time starting things, or felt depressed, felt that people were unfriendly, felt too tired to do things, felt like a failure, felt fearful, felt happy, felt lonely, felt sad, felt unliked, or felt like life was not worth living. The items for "enjoyed life" and "happy" were reversed coded.
School-level controls. Finally, we included two school-level measures in the analyses.
First, because pledge taking was a measured success criterion of AOSE during the Bush administration, we employ a school-level measure of virginity pledging as a proxy for respondents' exposure to AOSE; this measure was also identified in prior research as an important predictor of pledging (Bearman & Brückner 2001) . We constructed this measure as the percentage of students in each school who took virginity pledges. Second, to assess possible school-level community support for pledging, we also included a measure of the percentage of students in each school who self-identified as being an evangelical Christian. For the nonmarital pregnancy analysis, we limited both of these measures only to seventh and eighth graders.
Models
On the basis of the availability of the data, we employed two complementary modeling strategies. For the HPV analysis, we lacked timing information about when women became infected with HPV, so we employed cross-sectional methods in the form of logistic regression and assessed differences in exposure risk based on the number of sex partners. For nonmarital pregnancies, we had specific dates about age of first intercourse and month and year of first pregnancies or marriages; as such, we employed a competing-risks event history model and assessed exposure in terms of duration of sexual activity. Both models used listwise deletion, but it is worth noting that versions employing multiple imputation generated similar results (results available on request).
For the HPV analysis, we estimated a logistic regression model of HPV status at Wave 3 among sexually active women, age 18 or older. To the best of our knowledge, no populationbased studies have biomarker information about the timing of HPV acquisition. To assess exposure in this model, we utilized an interaction term consisting of respondents' pledge status multiplied by number of partners reported at Wave 3; this allowed us to estimate the likelihood of infection at different levels of exposure (i.e., for different numbers of partners). We employed weights specific to the HPV subsample, so the results are generalizable to sexually active young women in the United States and based on biomarker results.
Our modeling of nonmarital pregnancy, in contrast, allowed us to more rigorously specify temporal ordering by drawing on a defined risk period between the age of first sexual intercourse and the timing of first nonmarital pregnancy. Waves 1 and 3 constituted the beginning and end dates, respectively, of the observation period, and entry into the risk set was based on the timing of first sexual intercourse. It also allowed us to test our hypothesis about increased risks for pledge breakers on an entirely different health outcome. For the nonmarital pregnancy analysis, we utilized the event history data available to sequence pledging, sexual activity, nonmarital pregnancies, as well as the competing event of marriage. There is some left censoring in the data-instances in which female youth reported sexual debut before Wave 1-which we sought to minimize by focusing on the youngest cohorts (i.e., seventh and eighth graders) who had low proportions of sexual activity.
A key advantage of our event history model is that we also accounted for entry into marriage, which is a competing risk of nonmarital pregnancy. To examine the timing of nonmarital pregnancy and marriage, we employed a discrete-time, competing-hazard model constructing person-year data and creating a three-category dependent variable to reflect the two destination states, in addition to a category for women who did not experience a pregnancy or marriage during the risk period. Following Yamaguchi (1991), we controlled for sample selectivity due to censoring by introducing controls for age at entry into the risk period and age cohort. We did not include measures for number of partners or recent condom use, as timeinvariant measures of time-varying processes yield misspecified event history models (Yamaguchi, 1991) . We examined several specifications of duration dependence, including linear, quadratic, natural log, and temporal dummies. There were several significant differences in the HPV subsample, including lower age, higher grades, and less depressive symptoms for pledgers. In addition, pledgers were more likely to be Latinas, raised by two biological parents, and to have parents with lower educational attainment. Pledgers also exhibited higher levels of religiosity (p < .001), and a larger proportion of them were affiliated with non-mainline Protestant denominations (p < .001). They had fewer sex partners (mean of 4 vs. 6, p < .001), experienced sexual debut later (mean of 17.3 vs. 16.3, p < .001), and attended schools with higher proportions of pledgers (p < .001) and evangelicals (p < .001) in the student body.
RESULTS
Our analytical sample for nonmarital pregnancy, which took advantage of the longitudinal data in Add Health, showed fewer differences. Compared to nonpledgers, pledgers were still more likely to be non-White and come from families with less schooling, but the two groups do not vary much across other demographic measures. We still observed that pledgers were more likely to be embedded in religious social contexts (i.e., religiosity, "other" Protestant affiliations, and going to schools with other pledgers and evangelicals). Notably, there was no difference in age of sexual debut between pledgers and nonpledgers. Thus, consistent with the extant literature, this descriptive analysis suggested that pledgers tend to be embedded in more religious social contexts and, at least in the cross-sectional data, appear to engage in delayed sexual activity and have fewer sex partners. However, the longitudinal data suggested, at least descriptively, that virginity pledges are not effective for delaying sexual debut. Figure 1 shows that the overall prevalence of HPV among sexually active pledgers (i.e., pledge breakers) and nonpledgers was the same, both at approximately 27%. In contrast, the percentage of pledgers who were HPV positive was larger than nonpledgers among those with at least two sex partners. According to Pearson chi-square tests, however, the only statistically significant difference was for women with six to 10 partners (51 vs. 33 percent for pledgers and nonpledgers, respectively; p < .05). At even higher levels of sexual experience-11 or more prior sex partners-the prevalence of HPV was lower for nonpledgers than for those with six to 10 prior sex partners, but the relatively small number of women with more than 10 prior sex partners makes this estimate less reliable, and the difference is not statistically significant.
HPV Analysis
Descriptive analysis of Figure 1 suggests that the association between pledging and STI status likely depends on the number of prior sex partners. We included number of prior sex partners and tested whether the association between pledging and HPV status depended on number of prior partners.
We next examined whether the pledging disadvantage, shown in Figure 1 , remained after introducing controls. Table 2 presents a logistic regression of HPV status on pledge status and controls (Model 1) and then adds in subsequent models number of prior sex partners (Model 2) and an interaction term (Model 3) as predictors. We examined alternative functional forms for the number of partners, including linear, quadratic, natural log, categorical, and binary specifications, and found the log transformation to be the best fitting according to the Bayesian and Akaike information criteria (results available on request). As such, in the models presented here, we employed the natural log of number of sex partners. Based on Wald tests, Model 3 provided the best fit to the data.
Across all three models the main effect for pledge status was nonsignificant. The variable logged numbers of prior sex partners, our measure of exposure risk, was significant in both Models 2 and 3 (p < .001). Importantly, the interaction between these two variables, presented in parents' education, grade point average, religiosity) and modal values for categorical variables (e.g., White, two biological parents, other Protestant). For both pledge breakers and nonpledgers, the probability of HPV infection increased with more sexual partnering experiences. For example, the probability of infection for a nonpledger with six prior sex partners was approximately .32. Among pledge breakers, however, the risk of infection increased more quickly. A pledge breaker with six prior sex partners had a risk of infection of about .40, which was the same level of risk for a nonpledger with 15 partners.
Figure 2 also presents differences in probabilities between pledgers and nonpledgers, along with 95% confidence intervals. The figure shows that this difference becomes significant at six or more sex partners. Thus, the risk of HPV infection increased at a significantly faster rate for pledgers as exposure risk increased. This result supports our hypothesis that pledge breakers have increased risk of HPV than nonpledgers with similar exposure risk. Our results also show that this disparity was fairly large and significant at higher levels of prior sex partners. It is worth noting, however, that a negative binomial regression of the number of sex partners on pledge status and control variables showed that abstinence pledgers accumulated partners at a slower rate (results available on request). Thus, pledge breakers accumulated partners at a slower rate than nonpledgers but experienced a greater risk of contracting HPV for each additional partner. 
Nonmarital Pregnancy Analysis
Figure 3 presents Kaplan-Meier estimates for the transition to nonmarital pregnancy. Entry into the risk period was defined as age of first sex, and observations with no pregnancy were right censored at Wave 3. These results show that approximately 30% of pledgers, but only 18% of nonpledgers, experienced a nonmarital pregnancy within six years after first sexual intercourse.
The log rank test for equality of the survivor function indicated that pledge breakers had higher risks for transitioning to nonmarital pregnancy compared to nonpledgers (χ 2 = 14.61; p < .000).
Thus, the pledging disadvantage was not only statistically significant but also substantial in size compared to nonpledgers with similar levels of sexual experience (i.e., years since sexual debut), and large disparities were present at higher levels of exposure risk.
Next, we examined whether pledging also increased the risk of nonmarital pregnancy in multivariable analyses. Table 3 presents estimates from the discrete-time, competing-risks model of nonmarital pregnancy and marriage. In terms of duration dependence, the logged specification of time yielded the best goodness of fit in comparison to linear, quadratic, and temporal-dummy specifications (results available on request). We also tested a model with an interaction between pledging and logged exposure time, which was nonsignificant, and the model presented in Table   3 was more parsimonious (results available on request).
Consistent with the Kaplan-Meier estimates, Table 3 indicates that pledging was associated with an increase in the risk of nonmarital pregnancy by slightly more than 50% (HR = 1.51, p < .05), controlling for logged years since sexual debut (exposure risk) and other
covariates. This finding is consistent with our hypothesis that once differences in exposure risk are accounted for, pledge breakers actually have increased risks of negative health outcomes.
Logged years since debut was, not surprisingly, strongly associated with risk of nonmarital pregnancy, whereas age of sexual debut was not significant. This suggests that the hazard of nonmarital pregnancy was affected not by age of sexual debut but by number of years of sexual activity. In terms of sociodemographic controls, Latinas had a greater risk of nonmarital pregnancy (HR = 2.2, p < .01) than Whites. Grade point average, alternatively, was associated with a lower probability of nonmarital pregnancy: a one-point increase in GPA was associated with a 38% (HR = .62, p < .001) decrease in the hazards of nonmarital pregnancy. Further, in a separate analysis, we also examined whether there were differences between pledgers and nonpledgers regarding pregnancy intentions and found no statistically significant difference between the groups. In fact, consistent with prior research, the proportion of pregnancies that were planned among both groups was only around 20%-25% (results available on request).
Taken together, both sets of results are consistent with the notion that pledge breakers were less likely to be consistent users of condoms; as their exposure risk increased, they had increased risk of negative health outcomes.
A different pattern was apparent for marriage formation. Both age of sexual debut and years since sexual debut were associated with entry into marriage. A delay of one year in the onset of first sexual intercourse was associated with a 43% (HR = 1.43, p < .001) increase in likelihood of marriage, whereas years since sexual debut was also associated with a significant increase in the probability of marriage formation. In addition, the percentage of evangelical Christian youth in a given school substantially increased the probability of marriage in this sample of young women. Specifically, a one-percentage-point increase in evangelical youth in respondents' schools was associated with a 3% (HR = 1.031, p < .01) increase in the probability of marrying. By contrast, two factors were associated with reduced hazards of marriage.
Specifically, each one-point increase in respondents' GPA was associated with a 38% (HR = .62, p < .05) reduction in the likelihood of marriage, and African American women had a strikingly 90% lower hazard rate (HR = .1, p < .001) than White women.
DISCUSSION
After accounting for differences in exposure risk between sexually active pledgers and nonpledgers, this research reveals that pledgers have increased risks for HPV and nonmarital pregnancies. Specifically, pledge breakers were more likely to become infected with HPV once they reached approximately six or more sex partners. Similarly, controlling for the amount of time female respondents were sexually active, we showed that pledgers had increased hazards of nonmarital pregnancy than nonpledgers. Both findings are consistent with the argument that pledge breakers are less likely to use condoms or contraceptives consistently. By projection, we maintain that as exposure risk increases, this pattern of behavior can translate into health disparities. Moreover, our findings complement one another. The HPV models show significant results using urine test results as opposed to self-reports but are somewhat limited because they are cross-sectional. Nevertheless, the event history analysis strengthens our confidence in the results from the cross-sectional analysis. We maintain that the results indicate that abstinence beliefs associated with pledging have the unintended consequence of increasing risks of HPV and nonmarital pregnancies among pledge breakers, thereby contributing to the reduced sexual and reproductive health of teens and young adults.
In terms of theory, our results are consistent with Swidler's (1986) cultural-lag hypothesis. As individuals become sexually active, they draw on preexisting cultural scripts and repertoires, or figure out for themselves how to respond to novel situations. In the context of sexual activity, adolescent girls and young women face decisions about the use of condoms or contraceptives. Abstinence pledgers are more likely to receive cultural messages downplaying the effectiveness of condoms and contraceptives, as well as to be exposed to the framing of premarital sexual activity as a form of failure. As a consequence, girls and young women who pledge may be less "prepared" to manage the risks associated with sexual activity by obtaining condoms and contraceptives themselves, or less apt to initiate conversations about precautions with their partners. Our evidence is consistent with the idea that skills, habits, repertoires, and strategies for action can and do continue to pattern behavior even when the ideas and beliefs that originally motivated them are absent or no longer salient to an individual. Young adults are slow to adapt their scripts and habits regarding contraceptive use and often fall back on previously acquired information, such as the mistrust of contraceptives conveyed by abstinence-only programs. This cultural context sets the stage for increased risk of nonmarital pregnancies and STIs. Future research might examine this argument vis-à-vis other cultural arguments about sexual and fertility behaviors, such as hypotheses on cultural heterogeneity (Harding, 2007) .
This research has several implications. First, our research shows that findings of no differences in STIs and even a slight pledging advantage for nonmarital pregnancy may be a product of modeling issues. On the one hand, our analysis of seventh and eighth graders reveals, in fact, a pledging disadvantage in nonmarital pregnancies and no difference in sexual debut.
This suggests that pledge studies relying on the entire Add Health sample and using pledge variables from later waves might have measurement error where a number of sexually active pledgers have recanted (e.g., Adamczyk & Felson, 2008; Brückner & Bearman 2005) . On the other hand, even if pledgers are a low-risk group, exhibiting later sexual debut and a slower rate of sex partner accumulation, our results indicate that pledging enhances their risks as their exposure risk increases. Studies failing to account for differences in exposure, then, may be comparing two groups with different levels of exposure.
Second, in terms of public policy, our research highlights the unintended consequences of abstinence-only promotion. If adolescents either are provided inaccurate information about condom use or contraception or are socialized to be hostile to these practices, they could be in a bind when they break pledges, as almost all of them do. Even though this research focuses on the effects of abstinence pledging, a direct implication is that abstinence-only beliefs, more generally, can have perverse unintended consequences. Among girls and young women who have learned to believe that sex is appropriate only in marriage, when exposure risk (i.e., number of partners) increases, their risk for STIs and nonmarital pregnancies should also increase. This highlights the importance of comprehensive sexual education, or at least some form of abstinence-plus education that ensures that young adults are adequately prepared to effectively manage their sexual and reproductive health once they become sexually active. Importantly, randomized or quasi-randomized control trials showed that comprehensive sex education, which includes instruction on safe-sex practices as a compliment to abstinence programming, generated protective effects on sexual behavior, STIs, and pregnancies (Kirby, Laris, & Rolleri, 2007; .
That said, the research clearly shows that reducing exposure risks in terms of having fewer sex partners or delaying first sexual intercourse is a pathway for reducing STI acquisition and nonmarital pregnancies. The key is to develop effective interventions that reduce both amount of exposure risk and likelihood of negative outcomes when sexually active. From this perspective, the current trend of developing evidence-based interventions is sound policy (Schalet et al., 2014 ). An unanswered question is whether abstinence pledging has similar effects on boys and young men. This is an issue that should be addressed by future research.
Like any research, our study is not without limitations. First, there is measurement error in our key variables. For example, it is possible that pregnancies are more underreported by those who hold more conservative values. However, if pledgers are more likely to underreport pregnancy rates, then this bias would likely make this research an even more conservative test of pledge effects. We also relied on a single question for our pledge variable obtained during the first wave of data collection. We used this measure to strengthen temporal ordering and to minimize recall bias, as it has been shown that pledgers tend to forget that they had pledged previously once they become sexually active (Rosenbaum, 2006) . Second, there are several sampling limitations. We cannot assess whether our findings are generalizable beyond the period covered by the Add Health data, and we note that the survey was conducted during the period of initial frenzy surrounding AOSE and the virginity pledge movement of the early 1990s. It is not clear, therefore, whether the respondents who engaged in pledging behavior in our data would be different from the types of individuals who may engage in similar behaviors today. More important, HPV tests were limited to a subsample of sexually active women at Wave 3; as such, selectivity based on sexual activity may bias our estimates of pledge effects. We believe, however, that sexually active pledge breakers may be more similar to nonpledgers than pledgers who remain abstinent. As such, our test is likely to be conservative.
Finally, we recognize some data and modeling limitations. Ideally, our modeling would include measures for whether adolescents were exposed to AOSE, either school-or religionbased programs. This type of measure would allow us to more accurately specify abstinence beliefs in the sample and allow for making stronger inferences about pledge effects in relation to both comprehensive and abstinence-only sex education. Similarly, although we sought to control for exposure risk, the data do not contain measures of condom or contraceptive use consistency and frequency of sex for the time frames examined. Consequently, our measurements of exposure risk, which are based on number of partners and exposure time, are approximations.
We also assumed that pledgers and nonpledgers were equally likely to have sex with HPVpositive individuals. It is possible that this probability depends on pledge status and could be examined in future research. One possibility is that pledgers tend to choose partners with less sexual experience. If this is the case, then the random-mixing assumption is a conservative one.
Also, we acknowledge that our models cannot demonstrate a causal relationship between pledging and health and reproductive outcomes. We note, however, that selection into pledging is important on its own right and suggest that pledge effects could be better understood as a proxy for underlying abstinence beliefs. This suggests that examining pledge effects may help facilitate understanding more generally about the unintended consequences of abstinence beliefs.
In summary, this study has sought to examine the relationship between the broken promises of abstinence pledging and negative sexual and reproductive health outcomes. We have demonstrated that pledging can be associated with negative health effects for young adults once they engage in sexual activity. Furthermore, this research indicates that it is incumbent upon researchers in this area to account for differences in exposure risk when assessing the efficacy of the types of programs discussed in this study. 
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